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Abstract:

The structural, optical and photoelectrical properties of fabricated diffusion hetero-
junction (HJ) solar cell, from n-type c-Si wafer of [400] direction with Boron, have been
studied. AgAl alloys was used because of its properties that effect as a good connection
materials. TiO, has been used as a reflecting layer to increase the radiation absorption.
The HJ has direct allowed energy gap equal to 3.1 eV. The c-Si/B HIJ solar cell has an
active area conversion efficiency of 16.4% with an open circuit voltage of (V) 0.592V,
short circuit current (Iy.) of 2.042mA, fill factor (F.F) of 0.682, and n% =10.54.

Key words: hetero-junction, AgAl, solar cell efficiency, optical properties

Introduction:
Recently, hetero-junction (HJ) silicon, based solar cells, were under intensive
investigations as a technological alternative to c-Si solar cells with diffused p-n junctions
since they are combining the low cost and low temperature processes of a-Si:H deposition
coupled with the high efficiency and high stability of c-Si[1].

Ag-Al alloy was chosen as an electrical connections for the following reasons:

1-The influence of Ag on the properties of Al rich Al-Ag alloys is particularly intriguing
because Ag does not affect the Al lattice parameter|2].

2-There is an inter-diffusion between Ag and Al leading to greater intermixing, because
extrapolation of higher temperature diffusion data at room temperature suggested that an
inter-diffusion might occur at R.T.[3].

3-there is stability for metal-metal interface, in particular, interfaces between aluminum
and various transition metals play an important role in applications as catalysts,
metallization layers in semiconductor devices, and thin films for magnetic data
storage[4].

X-ray Diffraction (XRD), was used to the position and intensity of diffracted intensity
spectra versus Bragg's angle, which gives information about the crystal structure, as such
as phase crystalline, polycrystalline, amorphous, grain size, and lattice parameter.

The inter planer distance d(hkl) for different planes was measured by Bragg's law[5]:
2dsin 6=n A -- -—-- e (1)
Where n is the reflection order.
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The optical absorption spectrum was used to determine the optical energy gap and the
absorption coefficient. Tauc formula equation was employed [6]:

ohv=B (hv -E, ) " e )
Where, B is a constant inversely proportional to amorphousity, hv is the photon energy
(eV), E,"" is the optical energy gap (eV), and r is a constant and may take the values of
2, 3,1/2, 3/2 which depends on the material and the type of the optical transition. There
are two types of optical transitions, direct and indirect transition, in accordance to the
type of materials.
The values of (chv) * have been plotted against photon energy (hv). The straight lines
portion extrapolated to zero and the values, which were obtained, represent the optical
energy gap for direct transition.
In the absence of recombination or generation of carriers in the depletion region, Jg is an
independent voltage, and is equal to the short-circuit photocurrent density (Jsc) [7].
The open-circuit voltage V. across the hetero-junction (i.e. for J=0) can process in terms
of Jr & Jg, and as follows:

Vo=kgT/e In (1+Jg/Js) ----- mmmmmmmmmmmeen --- mmmmmmmmmmmeen 3)

The fill factor is defined as:

Vil
FoF = @)

Where: VI, represent the maximum power Py,.

P

1 = 2 ALO0Y oo S — 5)

Experimental part:

N-type single crystal wafer has been cleaned, the p-n hetero-junction has been prepared
by coated boron layer of 1.5um, thickness on n-Si wafer by plating the wafer in a vacuum
furnace to get the diffusion junction, the AgAl alloy has been used as grid electrode,
deposited as a thin films on the back of the Si-wafer for all the cell area, using thermal
evaporation method at a pressure of about 2x10” Torr in vacuum, with a rate of
deposition of 8.5°A/sec, using coating unit Edward type (E306A), while on the front of
the cell it has been deposited, using a mask to get the connection grid of the cell, then the
Ti0, thin films was evaporated at 470°C to get the anti-reflection layer.

The structures of the alloy and deposited films have been examined by XRD methods
using Siemens x-ray diffractometer system.

The optical energy gap has been determined to study the optical properties of single
crystal n-Si/B. Hetero-junction has been characterized using equation(2).

The short circuit current (Ii), the open circuit voltage (V,.), filling factor, and the
efficiency have been measured, using Quick-Sun Solar Simulator-Version7.1.9.
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Results and discussion:

The x-ray diffraction pattern was divided into two parts, (A & B), due to the great
variation in intensity values between c-Si wafer and c-Si/B hetero-junction. Part (A) of
the figures shows that silicon substrate; which has a single crystal structure in nature, at
the direction [400], it can be observed that it belongs to the Si at (26=69.1°), as shown in
fig.(1-a).
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Fig. (1) presents the X-ray diffraction pattern of Si & n-Si/B hetero-junction.

Part (B) of the Fig.(1) shows that there was a diffusion process between n-Si substrate
and boron p-type layers, which can be presented in the reflected diffraction angles at
(26=30.65°, 31.3° 32.05°, 32.95°), revealed that there was presence of B-Si bonding
in a form of c-Si/B hetero-junction, which illustrates that there was boron inclusion with
the silicon wafer.

Whereas, the diffraction angles that are belong to AgAl films which have been used for
electrical connection, presented at (©=36.3° and 44.9°).

The optical energy gap values (E,™) for ¢-Si/B hetero-junction have been determined to
find the type of the optical transition by plotting (ahv) * versus photon energy (hv), and
select the optimum linear part. It was found that the relation for (r = 1/2) which yields
linear dependence, and that would describe the allowed direct transition. It was
determined by the extrapolation of the portion at (¢=0) as shown in Fig.(2).
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Fig.(2) present (¢hv)”*2 as a function of photon energy (eV) of n-Si/B hetero-junction.

The deduced values of HJ optical band gap have been evaluated from fig. (2), its equal to
3.1eV. These values are less than that of a single crystal silicon wafer, which has direct
energy gap = 3.4eV, because of the diffusion of boron layer with the substrate. Besides,
the band gap narrowing is usually observed with the increasing of the interaction of boron
layer of the hetero-junction. The solar cell parameters, short circuit current density (I.),
open circuit voltage V., and the maximum out-put power (P,,), were listed in table (1).

Table (1) electrical parameters of fabricated n-Si/B hetero-junction solar cell

Pn(W) I(A) Vi(V) Voe(V) | Isc(mA) F.F% n%
0.82 1.801 0.458 0.592 2.042 0.682 10.54
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1 Nigella powder 100
2 Tylosin tartrate 100
3 Lactose 799
4 Methylparapen 0.70
5 Propylparapen 0.30
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Poultry treatment :200 g/ 200 liter of drink water for 3 days
Prevention: 50g/100liter of drink water for 3 days
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Prepration of therapeutic formula for bismuth( 25%o)
Antiacidosis
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1-Bismuth carbonate 12.5gm.
2-Bismuth subgalate ----12.5 gm.
3- Sodium C.M.C 0.05gm.
4-Sodium bicarbonate 6gm.
5-Magnesium carbonate 3gm.

6- Magnesium trisilicate---- 3gm.
7-Dextrose --62gm.
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1- Sean c. Sweetman .( 2005)," Martindale 34" , pp. 607.2, Tehran Darou
pharmaceutical Co. , 34™ edition .

2-hBritish pharmacopoeia . (2007), volume3, specific monograph, London SW8 5NQ ,
5™ edition.

3-Bismuth subgallate,British pharmacopoeia . (2007), volumel,2, specific
monograph, London SW8 5NQ , 5™ edition.
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Preparation of Pharmaceutical Formula of Cefotaxime Na &
Metronidazole 25% powder
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Metronidazole, Cefotaxime Na: gtidall
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a5 Aglialall W5 A0 D) 4y Sl (s gl s i) 23] sale andiug ki 5 S s
~rJie Ay phadll g 404)
Campylobacter fetus and Corynebacterium vaginalis,Bacteroides fragilis , Bmelanino
genicus , Fusobacterium spp ,and clostridium perfringens and other Clostridium spp. ,
Trichomoniasis, Giardiasis, and Amebiasis.
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Mycoplasma,Pasteurella, Rickettsia<Salmonella,Staphylococcus
Campylobacter <Chlamydia-E.coli Klebsiella,Haemophilus, Streptococcus spp.
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1- Veterinary drug manual, 3" edition, Donald, C. Plumb,1999.

2- "Veterinary Medicine" Henderson J.A, Lea and Fibiger,Philadelphia, 4th edition
(1974).

3-Metronidazol Wikipedia, the free encyclopedia, windows internet explorer, retrieved
in April21, 2010.

4- Sean c. Sweetman.( 2005)," Martindale 34", pp. 607.2 , Tehran Darou
pharmaceutical Co. , 34" edition .

5-Cefotaxime Na Wikipedia, the freeencyclopedia , windows internet explorer.

6- British pharmacopoeia. (2013), volume3,specific monograph, London SW8 5NQ ,
5™ edition.
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Preparation of Pharmaceutical Formula of Neomycin & Nystatin 20%
powder
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Candida albicans: Cryptococcus neoformans« Histoplasma capsulatum<Coccidioides
immitis(¢).
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1- " Veterinary Medicine" Hederson J.A, Lea and Febiger, Philadelphia ,4" Edition
(1974).

2- Sean c. Sweetman .( 2005)," Martindale 34" , pp. 607.2 , Tehran Darou
pharmaceutical Co. , 34" Edition .

3-British pharmacopoeia. (2007 ),volume3 ,specific monograph, London SW8 5NQ,
5t Edition .

4- Martindale .( 1979)," 27" , pp. 649, The Extra pharmaceutical, 27" Edition .
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Poultry : 1gm/Liter of drinking water for 3-5 days.
Calves, Foal and Lamb: 5gm/30kg of body weight in drink water for 3-5 days.
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Item No. Constituents Amount/ g
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2 Gentamycin sulphate 100
3 Lactose 799
4 Methylparapen 0.70
5 Propylparapen 0.30
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4. Amy B.Woreell.Potential zoonotic diseases in Exotic Pets, (1999).J.0f the Southern
California Veterinary Medical Association.
5.Linda Pesek, (2001).Bird to Humentransmission .Zonotic Disease — Part1, 20 — 22 .
6-Veterinary Information Network (VIN).
7- Veterinary applied pharmacology(1977).
8- European Pharmacopoeia (2002),4Th edition, pp 2094,2095.
9- British pharmacopoeia ( 2005).
10- Martindal(1977).
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Preparation of Pharmaceutical Formula Of Oxytetracycline and

Doxycycline Powder
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E. coli, Bordetella« Campylobacter¢<, Chlamydia, Haemophilus, Pasteurella
Mycoplasma Rickettsia spp .
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1- D.C. Plumb. Veterinary drug manual, 3" edition, Donald.C.Plumb,1999.
2- British pharmacopoeia, 2007.
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Preparation of Pharmaceutical Formula of Oxytetracycline and
Colistin Powder
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1- D.C. Plumb. Veterinary drug manual, 3" edition, Donald.C.Plumb,1999.
2- British pharmacopoeia, 2007
3- European Pharmacopoeia 5.0
4- Committee for veterinary medicinal products( Colistin ),The European Agency For
the Evaluation of Medicinal Products Veterinary Medicines and Inspections,2002.
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Preperation of Pharmaceutical Formula for Cefatoxime Antibiotic
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1 | Cefotaxime (75) gm

2 | Sodium citrate (1.5)gm

3 | Sodium bicarbonate (10)gm

4 | Lactose up to (100 )gm
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sSE  Cagpal) 8 daladinly ety Y et ) gall Jiy il 3 axdiiag Al dpnddl) Gpaliaall 5 iy sal)
Bl o3 b Aalaind die Beal sl e g sill 138 613l Cppnent o LA 3 gl 53 51 el a3 L
Aaladinl (Saall ey, Al O AN jeedasy Y g Bealll Glilee 83 jilie ) gy cailall jae J glaall padiiy
Sl g Booall sl ol dgans o (s s Y sl elall (8 sl a5 g s dana (und g Adlide 3 5e Gual (S
At Sy, osal) o gl iy Y Ciliad) sy sl ane 435Sy oLl ) A8 a5 Calai o) Sy

J(ablae) 45 5al Jast (o g ddlad) Aokl 5 (jale ae 4 sy

: o) 5 3l
s aaddioall 3l gall - Y
(DBP) cultié J) 5 (512, ) shibs e | o guud Sl g0 IS PVAC Cutasd Jii8 50

I LABSCO ¢ 55 SoilSaa bdla | Laiall Jiwa YHP £ 5 osbons O Jae ; dediivuall 3 3¢ - Ll
<l sls | Brook field engineering laboratories ( Viscometer ) 4 s 5 (uld Slea, Laiall

. LWaidl S el Tinius Olson g 5 Alaiun) 5 adll 5 23l (uld Slea | AS35030

s Jeadl &l glad WG

el a5 AL ) pall Ay pladl 35V uand -

A 510 (45%) AL el ae (MC) D shibins diiall (0 (5%) D slae sy -
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lower critical solution ) s all 3 ) jall ds jo _end diaddia 5 ) ja da 0 (MC) Jsbiluw Jiall o)
& 29n O D shbi Jiell (S gaall 138 e 94 julis A 50 (40-50) o 25 (LCST)(temperature
et Gaangy b ) yall s ool 50 ) dlite il Gaaay ) shlis Jiallda jall3 ) all da 50 (38 oSU, el
B3 2 sle aladind Al 6 Lol Al JaS s ulell malae s Ganny 134 5 Jslaall 8 s i
e Agiial) ABSIL Jaad 235530 d8uda (55855 0 L) elall ) ghibis Jiall (5 ganie duadla 2ind ) shlus i)
z e daall s all Al Clid) gad) aa (MC) Jsblis Jiie sale <) ddeall o jlatl) i
Balall 0y LA alad Gaad atusall Jalal) ae (3 smnsall (L 53 2205 °C (50 ) Ao slall pe (3 gl
i) g 4aslall

A3 J (PVAC) e i 3o s (MC) Jslae (30 aamal) cansll 38 ¥

5 Silae LA aasiul s Wil 3, S0l Gl shally jeasall g el g sandSll i IS Cdal -8
A8 (15) el il gy 3l Lalad L) 5Ll (LABSCO)

Zalal ol cidae | 3) Lgdlia sy LRSS aae 5 A6eaM) 3alal) &35 e Laliall (DBP) il salall Cadacal -0
LA salal) Gl e G LRI DA (e 48K 4G 5 yal)

olle g8 :(s® (preservative) ddadls 3ol Creddiiul Calill § awill e 3 jasall dsadU) okl e Llasll 1
. (37%) >S5 A

utal) il sl o Boadll g sainall doal gal) Ciua CaSAl) (a5 _juianall Cilial) Ciiial LY
Legiaal 3 all

. Slebu () 3240 (0.9 MPa) daia 5 58 48 gealall #3laill asal (@lula) uiSa padial -A

s Sl Gla sadll — Lyl

Bl o Alaill A€l il gadl) il s (1) W3Y J s

SISl Clia gl J saa (8 (ae LaS 5 ilitl) Jucadl (4) o) 73 5all) (B3 @
Leilia ey AbaDU) 30lall 3 RS G g e B s Aaladinsl () 5 Aiake 3le (DBP) p23id @
Jsas iliall day Jaa gl 5 alall 3alall aladind ¢ g 3laill Lead & jiaa &) S Cilae

ralll 3 8 JA8 ) (5055 40 gunall jae 334 51 ()| ABiaDU) alal) & leals
O Gl 358 Jumdl e Jgemall rdgar S dBadll a0l Leghoal ol yall lalandl pul o

Adlle L5548 e geanl) QL5 pn sl ilabisa 8 AaSU) alall i JSA

1Y4

Sample 1 2 3 4 5
names
Shear strength MPa 22.5 22.70 23.20 25.30 24.12
Tensile strength N/m 28.60 32.80 36.20 38.50 38.18
Elongation % 8.33 13.61 14.24 14.59 14.08
L) § AdBUL)
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1- Campo Francés, G., Heredero Rodriguez, M* A., Nualart Torroja,

A. 2005. ‘Problems of conservation and restoration in detached
mural paintings: alterations caused by the ageing of polyvinyl
acetate used as the transfer adhesive’. Postprints of the 2nd GE-IIC
Congress, 243-50. Barcelona: GE-IIC.

2- Nualart Torroja, A. 2007. The Black Mural Paintings from the Mon-

astery of Pedralbes: Conservation and Restoration Problems
Caused by PVAc Ageing. Unpublished PhD thesis, Universitat de
Barcelona.

3- Quilez, F. 2007. El Cartell Modern a les Colleccions del Museu Nacio-

nal d’Art de Catalunya. Barcelona: MNAC Estudis.
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Improving Physical and Chemical Properties of PP and PE to using it
Packing and Packaging

Qi G (s | 2 e aaa 538 | saga #3575y, el 28 ) | (gilaas anida aluddyl
ks aBBlS aa ;o L)
Cigdal) g Agasll i gl 38 5al) / S Uikall g ghail) g Cuacdl) 3L

ncp@crid.industry.gov.iq

dadal)

Low Density Poly Ethylene 4GSl (haly culil Jsad)l e 4 el g0 A0S0 e Sanll 4 (8 jums
Y a= Polymer matrix e » <uieS Cweadivl poly propylene (PP) oilis » A5l s (LDP)
LI ldal gall cpuuad oy @by | Talk , Fume Silica (FS) wse 0l osSiladl as
Al Cllee 8 Aeadtial) SO o) gall 8 i) dadl il 45 el g ISV A glia 5 A gL )
“ " el

G yra I Adlinae 3 ya Gl ja 4y jedl 90 AS) e Huzmadl Twin Screw Extruder Dles pasiul
T A BaeS 5313; (V+) saal dhld JS i S Ciiae g cad Bamy Adliaall Al gall e Ay yaal sl 3 gall
Balall Lgad Jgas il ds pall a5 (TG ) (bl JEBYI 5 )l s da 0 35830~ 4x )% Annealing
Ayl sl Balal) Judls (Ll Ailiaall o) gl 555 i (el i gall) Alla ) Al Alls (g0
2.5 —wailly Fume Silica ¢« 1, 25 ,5,10,15 4sac S ol gall (o Adlida Criad Ciadd i)
il 10 % e oo A Jumdl o) selay ((meis 4ps 35S )Talk 0e , 5,10, 15, 20
.Titanium dioxide TD (0.1 % ) p2aiuly fume SiO, 4wl 2,5 5 Talk

e Sy el dadl daglia 4y ally A0Sl cliall b Guad Clia il il < ekl
el ool Jend L o€ 4Kl salall 4y e o) Judladl alaady IOl Gy 531 i€ Y
ASriu Ul Balall Al 5 (3 e Gt (N 5 43 32 5 Y

LDl | e 5 A g5 o) g0 A Yl ol s, Gy s (e ABESD (al 5 () (I s i lida

-

4anial)
JSim Al ol sl ) sl e slaie YU saae 4885 (5 yky Mmuiusmm)mm)d,mw‘y\g\
.molten e=icsl | solution Jdstse (emulsion ) s e il s il 481 il salall Leia

ikl e Sy M\L@Jutsjw\ﬁuu}mg\ij\g,ku i Ay jaadd sl 3 sall ()
Ul ) olall ity skl Anllaa s Aplall 5 Fe )0 ciliplaill y Aueliall ¥l o IS 3 dilial
Aa s GBS 5 ealll A2 il 5 el transparency Afladll s 45, all live qans g el s A5

. ( Reducing permeability ) UV dawiill § 5 423l
s sl s ARSI ¢ Lal 5 il sl Gl g A e M Cladl Gy Caadl 138 8 Caadiia
_5aa Clieal g clliey Composite polymeric materials 4 yad s 481 ia 3 ga Janl Glae Zaiall

tand) ¢ )

s Jaall &l glad
Adlide iy g p ol MuS o) G5 (502 )l O sSlull pe el all Cilaps a5 )
. (Plasticizer ) ¢l cdual -¥
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. Extruder e (8 2 sall maa Camag Y
. gased I Extruder 350 da s Cidl o€
A sthall Al la saidll Lgle Cy jal 5 Al Glisal) Cnes -0

T Janl A8yl iy g N aladiiuly Jaad) ) glad Caye) X

A sl
2SSl Lgliaal 3o (s (o8 &y pume ) iLmally &y yad sl 30 5al) a8 B 1 i) aal (e
.(ic\‘c\‘c\) djd_; , Lealal uaad

st LU ae sl () sl alal) Auleall o latll LSSl a gaill (1) ) Jsoa

Fume Silica % Elongation % Stress MPS Force ( N) Tensile N/M?
1 13.2 9.06 15 228
2.5 28 12.94 20 330
5 29 11.02 20 237
10 23.6 9.35 15 225
15 23 90.30 15 220

st ISLL aeadl ol g Lol Galal dlanl) sl Sl o gl (Y) o8 J 52

Fume Silica % Elongation % Stress MPS Force (N) Tensile N/M?
1 23,5 13,06 15 233
2.5 27,1 12,95 20 235
5 30 12,70 20 239
10 29,6 11,82 15 236
15 25,8 13,73 15 232

L el Gl I sally awaladl dlaall )il LSlSaall Clla sadl) il (V) o8 ) J san

Talk % | Thick Width Tensile Max force Elongation Flexural
mm mm MPa N % strength MPa
2.5 1.28 18.88 22.30 840 9.80 28.30
5 1.46 19.13 26.50 836 9.69 28.80
10 1.21 19.17 29.40 860 9.40 29.15
15 1.15 19.21 27.60 855 9.58 29.10
20 1.38 19 .21 26.80 840 9.62 28 .97
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N 5y e el (5 2 sl Al Alenll o il ASSsall il gl kS (£) o8 o

Talk % Thick Width Tensile Max force Elongation Flexural
mm mm MPa N % strength MPa
2.5 1.74 19.22 26.76 895 9.67 33.55
5 1.80 19.10 28.80 897 966 34.59
10 1.77 19.15 32.40 899 9.40 36.80
15 1.73 19.24 32.00 897 9.48 36.60
20 1.79 19.76 30 .00 894 9.50 34.75
gl g YRR
s (5 %) e afume silica § s dilcaall salall L Juadl Gl LSS0l Cilia sandl) @ ekl -
Ol (HAsalls ol
sl &2 (10 %) e & TALK g 5 ddliaal) salall duis Juadl o)) 2SSl lia sadll & jelal ¥
Ol (sl s il

SIS ilia uad ae fume silica aladie) e Leiilidy datiall 450000 sald) cabadial) Y

1 - Charles.A. 2006. Handbook of plastic process.V,12.P,682
2 - Darbandi ,M.; Thomann . .2007 Chem . Mater,19, 1700.
3 - Dekker , 2000 Hand book of poly ethylene .chapter 3 .p49
Hajji . J.polymer.science ,part B. polym.phys.V, 37.P,3172.

Ao 5b hall

i) Ay k) s < Melt blending 48 ks 4 el sall 40 jiall sald) & yas -8
LIS 5 sl dglee ol (FS ) Ay sae DU salall JI5 Laall o 3l 8 yeds i) JSUE) (e -0
da ) Llall 3y 30k ) DA (e G 230 cls Aggregated Clusters 4 siic Cilaaad 45 &a
O ] ALl 4 gume MU salall a3 55 Jumdl el ( TG ) oala 3l JEBY) da 0 (52 50 a
A e gall JuSl)
3 sall U shaull) 8 g5 aaad AESY ol g il o) e Jadl pd jacmai] (SulSpall Sl aadi) -1
eSSl day il elas ilad aae s Lae (Rolls )

Kim,S.H. 2003 T.polymerV, 44. P, 562
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o i a) gaill salina il g Aal) Ay Ayl pnat Yo
Preparation of plastic films for anti — bacterial growth packaging
¢ gaasda iy el gl sl Lo A ae sl Olsle B gl
Caa daaa anild | ABIS (ulss o B
prila il O gle 8 ;g lddu)
Ciliil) g dieill ih gl 38 sall / o liall y glaill g Cuad) 3Laa
ncp@crid.industry.gov.iq

-

ADAl
A8 s dpie) juaatl o oilill 2S5l 51U ae el 3N S gl 535 Gl (sl jed sall Casll 1 A
S 5l A2 Y) oy | Ay peall (Sol-Gel) Ay 4y il 2dSY) g 48y 5l e L Lee
Crote el Jslas e 83ke IS (Sol-Gel) Jslawe Lalay (Ao ¢ iy play 5 S0k (V) o
Jaaly CilSs LAl 45kl Ll a el 1] aha 8 aladiuly Ailise S0 5 coslsll 8l
Asie Aa ) (Av) Aay addas s 4 slhadll 33kl (Sol-Gel) Jstaas seda 5 cp i Jaall (0 elie
Jie 3y shia (jand 3 jeal Craddinl | (Spin Coating) »_ 48y jhay g Ly oDl I 5 Cileli Baal g
S Al (XRD) Agiand) 4231 255 5 (AFM) 200 558 sgna s (SEM) (55 S gonlall ganal
8 pmnall 3kl Jilat g Caa 51 (DSC) oLaalisll (5 )l (s jmasall zensall Slea
L) Lede (oSl saill 3 panall 052V = ghaus A glia Gl (oSl & )51 Adae Caeadiul I
Aallall dsabisal) Aagdall 4y jeaall la dll i o(Staphylocoecus aureus , Escherichia coli
Bale ) Cla gad ity | Ayl s pemaall i sl lial laa aliiiall (g lall aluall JSS
Cmle Lgens S5 o iUl 2uS gY Sl ghan) JSAN 5 @l Hl1 S Y s alatiall (g5 S1 JSAN AS
S g 3l B il el sl pla e Lagd oLt w550l Jaa gl SIS (s il (Avof )
e il Sy Ll g sl e L S gl A4 Hlall 03¢0 3 paanall g A0S pall Al Y oda - glasd 41K A gladl)
saill da glie SRS (e (5,30 £ 105 Ailida 2 il ) e (pe Agubiia nde ) umatl Al ) algs e
il § Ral) a2 Y 2850 e sl

Sl il a8 e dnde) | e sisall saill sdliae Caall g Anaill AL dpde) —plida
sl 30

dadial)
LS (e s gl Adlad Tty 4 gl Aal jdl Guabosadl Jlasind (3,81 <l sindl i Laa
o spmriial 5 o saedl€ ¢ i ¢ ulatl ¢ aile b gl 3dS) 8 3 sal) 038 el ey L IS5 GBuns s
Alalzall G5 LSl i g Jaldis aum A3leld W JS) (00 CaO , ZNno , Ti02 4l audSYI o)) a5
Cfalll e 2=l as g5 SIS0 5 %A ¢ Ay L S LOIA dae Gl ol Sl S ) il

S gl gibg il Sl gl (e AL A 4l Gliadll jedd sall o e LS e g ) 5l gas a3
ALY 4030 o) el Calat 8 Aal il (S RZEY) e g sl 138 ()5 o sl

Active ) Aladll 486 VL e V) ods Jio andiy ¢ OSlgiual daiay Adlaly 0 A3 W e
& Aeddiiall g GLS) jiall sda Jie juaad 8 Aleatiall g 4253 3,k (w5, (packaging — AC-
Clus 5l 3 sause e TIO2 51 ZNO G s Jia 55 claaljond) (5 anne Tald o4 ¢ Cadiill 5 L)
L gl dlandl dua e Qlhll s 48030 Auie) FL) (Say 3 A8 el Gl 48 s ¢ el 0l
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il pe il ) b adsal) Jolae pe Salpmadl (3 saunall Tl Sl ¢ Saal el (3 sannal
sl s o e sl 2l

tand) & )
- Alaxiosal) 5 Y5 o) sall -

el Olea | auall JUL (shimadzu — XRD 60) & 53 XRD 4iwd) 428Y) 3 ss Slea -2 8 e -
LA sl jema aiall LG (Shimadzu-DSC 60) ¢ 5 DSC Ll ) all (5 )
(A )l NT-MDT )as i (o« (ANTEGRA) ¢ 5 Atomic Force Microscope (AFM)
4<% (w VEGA |11 g 5 Scanning Electron Microscope (SEM) bl 55 i<V jeall
Spin Coating Machine , adl 4& ey ¢l Jlea AKall TESCAN
D0007) g s 4xdeV) clew il e, Holmatic 4,4 («Model No. HO — TH —0S
4 e o ge - (gagmudl — SabiC ) 4SS e (PS) Gl (A Clans paall N iul(IDM-
« H,SO,4 « H,0, ¢« NH4OH « Salicylic acid « Ethanol « HCI « TiCly -3 54l 4lle
« Toluene ¢« Tetrahydrofuran <« Zinc acctate ¢« Zn(NO3), ¢« Ethylene glycol
Dichloroethane
2l gl Gnuay o BN Gl aS gl G L Gl 5L Gl G jas i gl Balal) juass Y
o — Jsadll 48y slay (5 9l a2 il
& Wil (PS) cooline s sad g aladind o asiall saill saliaall €000 4pde Y] jumas ¥
slie yma | AR ol sal) Caglai g A 8 Jlaainsl) &ailill o sall e 43S e V) juiad dglec
(Crstl) 5 il 5 SIS ludadl (e (e 53 peadinse Cludally 4 jaal gall Balall 000 (G b 52l
- deadY) s sl cde s el A e i
P A A8 Hhall (835 eLiall juaat s >
(Ve¥e)) Ol Bae alasinly cn b Jodl sedsr e Game 005 ) Gstill e (e Ja (04) aneal *
aiaall el i) g (el 33 O (8 4) 50 Ay (il wa ¢ gl Jumdl e Jpeanll a2
el de b (YY) saal & iy a all 13 banad el ala (Yoo xV00) ala ) QllE & Jglaall cua *
O (sl ge il 5 0 e (Blank) o slie e dias s QA (e clixdl g 3
iy yhay (a3 pLall D) 2 g5 salal) Ciial a5 yall geill aliaall sliall e J gaall *
4 el gall 3l J dlae e TiO, ) ZNO <ilS g g & 6N 30kl (i — J ) zlad) 1 (A 5Y) 4G Hhal)
ka3l a8 Lgaa U8 el sl lalinall @l jaall Ao g Lgra Lga Jo 5 Lgilaly cll g
3 Ao 2SN ae by sy 4 5l Balall J slaay 4didat axy (G i Jall elie o BUa ;450 45y )l
Wgas Glaal clele gl g oY Lo 4y (A) dan G hll Gl puasadl cLiall Capdas
Al Balall 2ol (3 sane o

LAY 5 paadll
L) Ailndll 5 5 pumnal) o i ol dpdie) (e die o cleasadl) a5l o) il aill -
LS e gl e Apge Y1 o2l ddayil) A ladl) 48 yaal o SUall gl rLad¥) Ak yhay o) as 4y 53l 3 5l
L3V e Al g jaall
il (e g gl dsad e Glia gadll G e XRD i) 4xi¥1a s Slia gad - ¥
e (o g elie (ZN0 ae e G Js) eliie (Blank) & cpobin J s slde -
Ti0y B> ,ZN0 Bs>ne (TIO, 2o

\ye



P LBV e g )3 A e la gadll & ja :DSC sl gl jall jasd) Cilia pad ¥
Zede i J o) sl (ZN0 ao e o JJs) slie (Dlank) & opobi I slie-
(TiOz &

(SEM) gemlall (35 5SIY) Heaall s (AFM) 2,30 8 68l gaa llia sad -
dand e 5 (SEM) gsball 5 SN seadl s (AFM) 4o 568l jeaa aladiuly cilia sadll & ja
slie  (ZnO ao gode i J o) sliie (blank) & cpobiv g slie: Sl e gl )
= lhe aplia (s eLi2 (ZN0 = e Coolive ) L (TIO, & gede Gorbiv Js2)

) (¥ A8kl jaae ZNO - Bsaase (TIO,

A58l g Culld\

& el Bsmina (e pe (V) DL (8 b (sl e die) juzmadl Cag Hlall Juadl () aa g -
058 (V1) clany cliall 0 sSil Lgdiaigala (Yoo x V00) QB (8 Lguay (il (e da (O4)
sl anlie g eS8y | () pe s BlA A

((dn — Joudl YAk TiO, asiliall auSylgilis (ZNO) il aSyl il Gsnma juamn Y
B sitall dpallal) Gl (pana 5 48 5 el

oMl il el Jillaa Jala (yo Calal) g Al dlenl mloat (5 il gaill Fa glie 4 5ili Apdie ) o pumne ¥
oSl dplexy ) yad sl J slas pa

Gse b sl Lt 3lalio 35m 5 (el Bl Y1 Aian A G 5) sl il il sl il
Cili G A L el Apde V) 3] Allall byl il e Ja Les G 5ildl) 58 Y) gny
LS saill Aglee Calay) & A il 3ol Ll Cilial Al 3 Ak )

ibadd)
1- TJin, D. Sun and J.Sue , Antimicrobial efficacy of Zinc oxide quantium dots
against Listeria and salmonela and E. coli , J. food science , Vol . 74 , No . 1
(2009) , PP, 46 -52.
2- Sawia J. and Yoshikawa T. (2004) Quntative evaluation of anti — fungal activity
of metallic oxide powders by an indirect conductimetric assay ; J appl . marcobial
96 : 803-9.
3-Wilczynski M. ; Antimicrobial protection enamels , Ceram Eng . Sci . proc . 21 :81
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dianal) cilygladl g calall Gual A 4aladiul (EPLV) (oS su) gl 388 a8 ¥1
Improving Efficiency of (EPLYV ) Epoxy Resin to use it to Adhere
Cans and Containers Made of Metals
e dada R J ¢ as (a Glual ¢ Ao ae G g

G s gy ¢ mad Cpeald) b (S
ol ?hlSJ:\AA ¢ Sy

caglail) g Al dh gl 38 sall / e lial) y ghail) g Cuadl) 3L
ncp@crid.industry.gov.iq

-

AadAl)
A0Sl (e ) sl 038 4y et Lal Cadaill g Abnaill Cililae Lgia s 3a0xie e (8 4y el sl Bl Sl 335
Gl 138 Auald Gl b calaally slalll cillead Luslio Sy Lgalatitnd 2 g5 gilaal 5o (pun
plaaiuly aBleS Cied )5 (Epoxy resin low viscosity ) (EPLV) (o=Ssu¥) &3l ) Gldial o Ciiias
cliall Gualy aial cillee b Aladil) i) Juadl e Jgeasdl 4y sune Candyy Cliliadll (any
2y a3y 23l jaas cilatiall g ) pall Calaill g Al Cllee 8 Aediioall dgaeall il glall
S ) Ay ehnaall 1Sl Calias (e g e s HY 9358 58 abiaall 3alall a0 CY223 & 58 (oS gaY!
S e w23l 5 (5%,10%,15%,20% ,25% ) il (sS Ciliadl) DS e dme iy ¢ sSolull
Gl &g ade Glaal A A g jall d8ad) salall  aadl dake 33LS ( DOP ) <l S ) gla
25y e beanall A salll Cliial e 8 maaly (st LSS Cllasadll miln cad) g
G SV ey A il (15% ) <lS ddliaal) o) gall Ausi Jumdl Gl 5 Cliliaall ga oS 5!

sl milall il (o) Cad (hiaa) o S ) 8 liad)

eala ol JEEYI A ) calaaill ey cdiale 8ale ¢ (oS V) &) ¢ 4y yadd 50 (Bucal 5l: Apalida cilals
danial)
Zoatil ) ol sall aiiy | oalaall Gaall a2 Lsloa dliaie 38aY 2 ge S sul) Clabily e
Jlae i Ll 85 LS5 (Sars ( Thermo sets) blus dlaaia 3l 5a L3S ( EPOXY RESIN )
Y el b e 5 dloaa Jal g aladinly calati s Uy ) a5 jiiue ¢ 55 cilail Il e g sill 138 5 alazinY)
S s Sail ) (e Cia g 53 S Ol Jleai¥ly LAY i e Adal) aills ) atile) (e
Silaiil )l £l Jsl g ) el 4 s dilalu Joh 8 bty o sall (e buld e (s sing dediiud)
1940 ple (8 4l2d 5 ) gum gl 5 3lSlaa g Andal Dlilary 1930 ple (A4S jaY) asiall LY 5l (& oS Y
628 Caaddiusl 5 (oMl 5, sl ae A Jsid L) Jeldi (e i 3 sall 038 () (Green Lee ) 2 5 Lodie

(Hlee 1997 )s3all cllee 85 caall 34 ll llee 8 eV {50y & el )

(el uilad)
-2 sac Lusall ) gall g 3l Y1 o) gall -

HY 953 ¢ sicabadl CY 223 g5 mSsa¥ il - )
:Fe 03 chyaall skl 6 Y
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. Rust <3S s Hematite s Ferric oxide s Iron (111) Oxide Lyl (oo

Si0; 4pse ISl - Y
Jaxll c\ﬁi Gobh -«

ail ll saldl) (a A Ol Cus AL B S (e 3oke (a5 (oS sa¥) il ) Al ol sall il )
. ( Hardener) «lasll .4 B 32l

Ce(100) Amw ASaudL Sbgla A il ) ddliaall Balal) (e A JS daliy 3Ll & pas Y

el s el ke ¢l aY (Germany) Liall (LABSC) £ 55 (oSilSie B34 pdias) Y

gl 555 L el bl solall Al J Akl (VA (30 ) el Lalad) Aulee o paa) -
LA el gl Balall il 3 (g ddliall

EN ISO 527 -2 9(1996 ) Adaal pall G 7 3aill G juma 0

i) A g Ll il saa) e GuadUl Lnit) ) sll) (5 iy Linall ol Gualll Alae iyl %
. g5« N Hand lay-up s

.3 48 gpeal (laal leiany aa adadl) Cudil elula padia) -V

;A RS ASal ila padl) Cy pal ASAS A Cila gl -

Tensile Streangth N/mm?® 231 3 g8 jand
Impact Izot Kg/mm® plall3 8 jasd
Shore Hardness N/mm?® 3alall 3 8 s
Shear Strengh Kg/cm® Uadll 3 8 yand
Curing time /hr dhals O batll ey ol

¢ Al Cilia gl il Jiag olial Jpaall

Sample O Shear strength Shore Impact izot Tensile Curing
number strength N/mm2 Kg/ cm® hardness K .j/m’ strength time /hr
N /mm’ N /mm’
120 35.2 76 22.4 55.12 2-4)
123.3 384 78 27 68.7 2-4)
146.7 42.53 83 275 76.55 2-4)
146 41 85 27 74.85 2-4)
117.5 39.5 85.5 24 66.12 2-4)
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1-Catherine E.Housecroft ;Alan G.sharpe (2008)"Chapter 22:d-block metal

chemistry :the first row elements ".Inorganic Chemistry ,3" Edition . person .p.716.
2-Armes, S. P.; Greaves, S. J.; Watts, J. F.; Wiese, H. J. Mater. Chem.

2002, 12, 697. Copyright 2002 The Royal Society of Chemistry.

3- Lapique,F.;Redfprd,K.,2002:Curing effects on viscosity and mechanical
properties of a commercial epoxy resin adhesive .Int.J.Adhes.Adhes.22:337-346.
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Study the properties of polyethylene & polypropylene shopping bags
and specifying a standard test method
il by (e, Gua o Cpa ) oo gl by, daal daall de el Ol sle e G2l
e mad a8 jaa SLA alae ¢ (g LddY)
i) g Asaill gl S pall / eliall g ghaill g Cual) Blaa
ncp@crid.industry.gov.iq

-

AadAl)

Gl GAS) mial (8 deadiudl Gl Jadls Gl Jal dusel paillad dulyn Eall Cangy
() 3l gall LgiaiDla 5 Lgiilia (530 Gl s Aesall (Bsuiill Clidae (8 (0 gudial) S8 (o alenivsal) 5 4xS0000)
( ASTM-F2054) 43 5a¥15 () + 1Y) e Vo) VA ) 4l jall il Clial gall craxdinl 5 | Lgad L
Cu s 4alaall (8 W) (8o 8 giall GASY) (e adlide aiie (V0 +) e S) aan 5o Ca3gd) 10 (§8al
Al 558 pand | A8l Ao glie (and | dedall daglic (asd | (FTIR) ¢l _eall a3 4ai¥) Clliasad g ile
Leiiilas (5205 Lailind 48 yadl ((AILSY) Cliall Cllagad | o graall o) gl alasiuly Hlalll dlaie
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1-Elsayed M.Abdel —Bary(2003) ((Hand book of plastic films)).papraTechnolog
Limited

2-F.Rodriguez,((principles of polymer system)), athEdition Tylor and Francis-
london,uk199s.

3 - ((Mp.Tg,and structure of common polymers)) (2013)
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dadial)
S e e ke J galinl Lyl

acetaminde N-(4-Hydroxyphenyl)-,N-Acetyl-p-acetminophenol
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Paracetamol, benzyl alcohol,ethanol, propylene glycol, disodium sulphite, sodium
EDTA, sodium chloride.
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1-30, "the United states pharmacopeia ",NF25, the USP National formulary
"2012".
2-B.P,"the British pharmacopeia",2010.

3-PDR,"physicians Desk References",59 edition 2005.

4-Martindale,"the extra pharmacopeia",56 september 2008.
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Formulation of Antazolin sulphate with Naphazolin nitrate Eye Drop
with its Stability Study
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2-(naphathalene-1-ylmethyl)-4,5-dihydro-imidazol nitrate.
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Polyvinyl alcohol, edetate disodium, sodium acetate trihydrate,

sodium chloride , polyvinyl pyrolidone , benzalkonium chloride
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Pharmaceutical formula for Repaglinide 1 mg tablets
and its validation
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0855 A Ll dayiiat vie A0la) (g 53a 4l (585 Cus diabetes mellitus & 5 g Sl (ia el dege
Lol b Jaad ) A Sl a5 o Bamy LS yisae Gilee ellgiuall dpilia jland ga naa dlee
L) Al el Aol 2% (Y0 )Aa jay el BB IMA 05 (T 00 (84 )3l ja s ya3aa) Caa e
Cudial 531 jall Sla ) aen (A LsbasS 5 Lsh 58 (Rep. 1) S i) b Gas 55 jlisal) 4 5ill 40l

ZUY) el (e ol g GO Laalas 3 yid

Diabetes mellitus « Repaglinide ¢« Sl ;g lidal)
daaial)
Al (Sl (il Calisg (he 3 ) ginse A8 pall (3 sall (B0 5 50 Al 6l 50 o gde) Ly ) Cisa
Lilae 4] (o 52l 45 92V ailias J8 (e Jaxind Lay ) Leapsi ae juianinall 11gd 408 3 alag¥ 3 )5 pua
Anall s ) 55 sl Al

Diabetes ¢ 5t s Sull (e 3] daniuy LA de sana o (5 Sl sbian 5o llSly 5 1 s jla
Sl Calial Jaall qoslol 84l ailiia 405 Ly 0 i bl e alidy SaS ey 3Ll mellitus 2
558580 alaata) 5als e Jlans 31 S oS IS LYY cillaie Cpaa Uana 5 shal) &y gadll (g Sl
O Aalin 3335 051 a5 SN 5 IR (0l 5o )58 2 55 SIS (A elasY) (e
{1} pladall pe oz g gy yual g dilladlly caall Aoy aaly 2Ly

rerinY) sl Aladll ye o) sall
Inactive ingredients: it contains Calcium hydrogen phosphate (anhydrous),
Microcrystalline cellulose, Maize starch, Polacrilin potassium, Povidone, Glycerol
(85%), Magnesium stearate, Meglumin(surfactant), Poloxamer(emulsifying agent) and
Iron oxides(yellow) coloring agent. {2}

aad) & 3ad)
sl o8 s sSBA (s Sila (Vv v v) 5 oSk (Y0 4)dalie dldling ()] s silexiunall 3 3y
adad ASle (D8 ke (0) Ll alSar 3 g (S ASLe ¢() 1) e Jaie ae cn Slea 3 S
(0aSka(Y0 1) Jaie o Gl o sall Lalas s JasiY )

Repaglinide, Calcium phosphate dibasic, Microcrystalline cellulose Ph 101, Maize

starch, Sodium lauryl sulfate.

O35 b drlad sall 33l Jslae s Ll
Assilatie Glipa o Jpaall pad Lyl )l Jslaally Gaalial) Criae GIG
Y% (1,9) o 23V sk (M Jsa sl gual 5(0£0) da ja Sl yeS 08 (S Slual) Cidia bl
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Granules from No. 5, dried maize starch, Microcrystalline cellulose Ph 102, Sodium

lauryl sulfate, Magnesium stearate.
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UL %0,2 4 Rep. (VyiaSll Ailia Gous e ol Laa o1 9%0(V) ¢ BT (oo ) Lilia dda oy
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Shelf life =D — D0/ A exp (-Ea/ RT) {3}
Where :

D: is the limit of the degradation percentage
DO: is the initial degradation percent

A : A-factor % / month =intercept

Ea: activation energy cal / mole = slope x R
R: gas constant cal / mole / K

T: temperature in Kelvin
Shelf life = 10-0 / 3278.960669 exp(-5457.065109/1.987 x 298) = 31 months

Y el e s B Mg yid pllac ) (Sl Ll 5 S0l clilal) (1
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1- pharmaceutical press, 2007, Martindale (extra pharmacopoeia) 35, 2004. P 415.1
2- Physician desk Reference Novo Nordisk Pharmaceuticals, Inc. August, 2003
www.novonordisk-us.com, 2005 Thomson PDR.

3-Springer (2009),Handbook of stability testing in pharmaceutical development
6.4.1.1 simple chemical degradation p 124 —
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Specifications :

Table no.1: specifications of the Repaglinide (1) mg tablets formula Rep.1

No. | Specification Unit Limit
1- | Diameter and Mm 5 shallow biconvex
shape
2- | Tablets weight mg 85+£10% (93.5-76.5)
3- | Hardness Newton N.L.T. 6 Strong Copp =42.6
4- | Disintegration time | Minutes N.M.T 15
5- | Color White
6- | Content Mg Each tablet contains: 1 of
Repaglinide
7- | Friability N.M.T 1%
8- | Dissolution Not less than 70% (Q) of the
tolerance labeled amount of C,7H36N,Oy4
is dissolved in 30 minutes.
9- | Assay method USP 35-NF30 modified
10- | Assay limit 95% - 105%
11- | Expiry date Years 3 years from the date of
manufacturing
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Chemical & physical stability study:
Table no.( 2 ): chemical & physical stability study of formula Rep.(1)

Repaglinide (1) mg tablets

I Physical Properties
No. | Disintegration | Friability | Color Hardness Conc. | Time | Temp.

Time (seconds) % Strong Copp (Sc) % (months) °C
1.150 0.079 White | 6 100.5 | Zero 25
2.145 0.11 White | 6 99.68 1 40
3.150 0.01 White | 6 99.42 2
4.150 0.04 White | 6 99.0 3
5.145 0.2 White | 6 99.44 1 50
6. 35 0.04 White |7 98.9 2
7.135 0.04 White | 6 98.59 3
8. 145 0.03 White | 6 99 1 60
9.150 0.07 White |7 98.38 2
10] 40 0.06 White | 6 97.9 3
11] 35 0.05 White |7 99.8 1 RT
12| 40 0.05 White |7 99.6 2
13] 45 0.05 White |7 99.4 3
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Zero time R.T 99.48 6.02 White

RT 99 .45 5.7 White

1 40 C° 98.79 5.7 White

50 C° 98.21 5.7 White

60 C° 98.15 5.7 White

RT 99.40 5.7 White

2 40 C° 98.53 5.6 White

50 C° 98.21 5.6 White

60 C° 98.1 5.6 White
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3 RT 99.35 5.6 White
40 C° 98.3 5.6 White
50 C° 98.09 5.5 White
60 C° 97.9 5.5 White
4 RT 99.32 5.6 White
40 C° 98 5.5 White
50 C° 98.01 5.5 White
60 C° 97.8 5.5 White
5 RT 99.25 5.6 White
40 C° 97.8 5.5 White
50 C° 97.16 5.5 White
60 C° 96.6 5.5 Off white
6 RT 99.2 5.6 White
40 C° 97.65 5.5 White to off white
50 C° 96.21 5.5 Off white
60 C° 96.1 5.5 Off white
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(2) a2 Js>

NO. | Temp T90 % (day) T90%( year)
1 R.T 1095 3

2 40°¢c 839 2.3

3 50°c 657 1.8

4 60°c 547 1.5
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ABSTRACT

In this research, bench-scale experiments were conducted to increase the confidence
of the laboratory experiments results. Various physical techniques and processes
consisted of dry vibrating screening, strong agitation, and attrition scrubbing and dry
magnetic separation. These techniques were applied individually or in combination to
upgrade the silica sand for the Metallurgical-Silicon production, which is in turn used as
a raw material for silicones materials and Solar-Grad Silicon.
The results indicated that Ardhuma sand can be up-graded using the aforementioned
techniques, via two routes: The first one includes subsequent operations of autogenously
girding, dry screening (-850+150) um, attrition scrubbing and wet screening (150um).
The purified silica sand produced assaying (Si0, 99%; Fe,05 0.03%) which is satisfied
for the raw material of MG-Silicon production. The second route; includes in addition to
the first route, a dry high intensity magnetic separation process. This route produced
silica sand with a high purity (S10; > 99.5%; Fe,O3 < 0.02%) which is compatible to the
MG-Silicon raw material and to several other industries that require a high purity silica
sand such as optical glasses, crystal glasses as well as semiconductors.

INTRODUCTION

Silicon (Si) is a gray metallically lustrous element with atomic number of 14 and
atomic mass of 28.086. After oxygen (50.5%), silicon is the second most abundant
element (27.5%) in the lithosphere. It does not occur in elemental form, but only in
oxides and silicates. The carbothermal process for the production of silicon with a purity
of 98% (metallurgical- grade silicon, MG-Si), for which a typical analysis is 0.5 % Fe;
0.4 %Al; 100-400 ppm for each of Ca, Cr, Mg, Mn, Ni, Ti and V; and 20-40 ppm for
each of B, Cu, P and Zr (Zulehner, 2005). The State Company for Mining Industries and
Aquatic Insulation as a part of the silicon production project for solar cell and silicones
industries have their own specification for the silica quartz sand raw materials required
for the production of Metallurgical-Grade Silicon as shown in table (1). (Mustafa et. al.,
2013) carried out a laboratory scale experiments to produce raw material for silicon
production from Ardhuma silica sand deposit. The beneficiation processes applied were
of various techniques like vibrating screening (wet & dry), attrition scrubbing and dry
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high intensity magnetic separation. (Al-Maghrabi, 2004), suggested an approach to up-
grade Saudi silica sand of Jeddah area, at which comprises attrition milling, screening
followed by conducting flotation on the (-500+100) um. The concentrate stage then
magnetically separated to produce silica sand containing 98.6% of SiO, and 0.1 % of
Fe,O5 from a raw sand contain 81.4% Si10, and 0.6% Fe,Os.

MATERIALS AND METHODS

Materials: Silica sand sample (250Kg) was brought from Ardhuma site located 15 Km
south of Rutba town, Al-Anbar governorate. The chemical analysis of the silica sand
sample is shown in table (2).

Methods: The sample was subjected to mixing, quartering and dividing to obtain
representative samples of (5Kg) each. Each representative sample was subjected to an
autogenous grinding step prior to screening to improve the upgrading process through the
liberation of fine clays and remove it away by screening from the sand particles, thus,
minimizing the impurities incorporated with the sand. The autogenously ground samples
were then subjected for dry screening using sieves with openings (ASTM) of (850 and
150) um and the fraction ranges (-850+150) um was collected as product. Samples then
followed one of two routes. The first rout includes step of strong agitation process with
25% of solid or attrition scrubbing with 50% and 70% of solid content. The second rout
(Multi-Process Combination) was done by subjecting the sand produced from the first
rout into dry high intensity magnetic separation at a magnetic intensity of 16.5 Kilogauss.

RESULTS AND DISCUSSION

-Dry Screening: As shown in table (3), screening operation carried out after sand
autogenous grinding has a high contribution on the up-grading of Ardhuma silica sand.
-Strong Agitation and Attrition Scrubbing: It is obvious from the results shown in table
(4) that increasing the time of the agitation has no significant effect on the improvement
of sand specifications. But it can be considered as a good mean to improve the
specifications of screening products. Therefore, 15 minutes can be quite enough period
for strong agitation to obtain purified sand that match the requirements of the MG-Silicon
raw materials. From the results shown in table (5) it can be noticed that recognizable
improvements were made when solid percentage rose up from 25 to 70%. This may be
attributed to the increasing of attrition scrubbing effect imposed on the surface of the
sand particles which led to removal of attached fine impurities, iron-contaminants
particularly those staining the surface of the sand particles.

-Multi-Process Combination: Portion of (-850+150) um was allowed for strong agitation
(at 25% solid) or attrition scrubbing (at 50 and 70% solid) for different time periods (15,
30 and 60) minutes to de-attach any other remaining impurities especially that kind
staining the silica sand particles which is removed by the agitation or attrition scrubbing
activities, and this was followed by screening on 150 pum sieve opening. Silica sand

Yyvv



produced from these stages was subjected for the final treatment of the silica sand which
was magnetic separation. Results of the following processes; autogenously grinding, dry
screening (-850+150) um sand, strong agitation or attrition scrubbing, dry high intensity
magnetic separation (16 Kilo Gauss, non-magnetic) and wet screening (-150) pm
combined experiments are listed in table (6). The major conclusions can be extracted
from this study that the most effective technique used on the sand up-grading was the
attrition scrubbing which was used individually or in combination altogether with product
of screening of autogenously grinded silica sand. The combination approach satisfied to
produce sand compatible to the requirements of silicon raw materials set by the State
Company of Mining and Aquatic Insulators. Figure (1) shows a proposed technological
rout to produce silica sand for silicone and silicones industries. According to this rout a
preliminary feasibility study has been made and predicted a yearly profit of about
144,903,000 ID and a recapturing period around 2.13 year.
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Table 1: Chemical composition required for Metallurgical grade Silicon production.

Component SiOg Fe,O3 A|203 Ti02 CaO MgO P,Os | SOz | Na,O K,O L.O.1
0 99 0.03 0.5 0.1 0.006 0.4 0.5 0.25 0.05 0.2
Yo . trace
min. max. max. max. | max. | max. | max. | max. | max. | max.
Table 2: Chemical composition of raw Ardhuma silica sand.
Chemical : :
Composition SiO, FEQOg Aleg CaO MgO TiO, 803 Na,O K>0O L.O.1
% 98.03 0.05 0.47 0.55 0.05 0.02 0.07 0.03 0.01 0.77
Table 3: Sand chemical composition after autogenous grinding and screening (-850+150) um
Chemical . .
Composition SiO; | Fe05 | Al,Os | TiO; | CaO | MgO | SO; | Na;O | KO | L.O.I' | Recovery
% 99.09 | 0.033 0.50 0.06 | 0.07 | 0.027 | <0.07 | 0.02 | 0.01 | 0.33 93.44

Table 4: Silica sand chemical composition with strong agitation at different agitation times.

Agitation Time | SiO% | Fe;0:% | AlLOs% | TiO% | Ca0% | MgO% | SO3% | Na,0% | K,0% | L.O.1%
15 Minutes 99.28 0.03 0.25 0.04 0.10 0.01 <0.07 0.01 0.01 0.11
30 Minutes 99.36 0.03 0.22 0.03 0.09 0.02 <0.07 0.01 0.01 0.12
60 Minutes 99.34 0.03 0.24 0.03 0.09 0.02 <0.07 0.01 0.01 0.16




Table 5: Silica sand chemical composition with attrition scrubbing at different agitation times.

Solid% S(_:rubbing SiO, | Fe,03 | AlLO; | TiO, | CaO | MgO | SO; | Na,© | KO | L.O.
Time Min. % % % % % % % % % %

15 99.40 0.03 0.27 0.03 | 0.17 0.03 0.07 0.10 0.02 0.14

50 30 99.31 0.03 0.26 0.03 | 0.13 0.01 0.07 0.09 0.01 0.13
60 99.32 0.03 0.10 0.01 | 0.10 | 0.01 | 0.07 | 0.03 | 0.01 | 0.13

15 99.47 0.03 0.18 0.04 | 0.11 0.02 0.04 | <0.02 | 0.01 0.10

70 30 99.50 0.03 0.13 0.04 | 0.08 0.01 0.04 | <0.02 | 0.01 0.10
60 99.50 0.03 0.12 0.02 | 0.06 | <0.01 | 0.03 | <0.02 | 0.01 | 0.07

Table 6: Chemical composition of silica sand obtained after multi-process combination products.

Solid% S(_:rubbi_ng SiO, Fe,O; | AlLO; | TiO, | CaO | MgO | SO; | Na,O | K,O | L.O.
Time Min. % % % % % % % % % %

15 99.11 0.0169 0.52 0.02 | 0.14 | <0.02 | <0.02 | <0.02 | <0.02 0.19

25 30 99.14 0.0167 0.49 0.02 | 0.13 | <0.02 | <0.02 | <0.02 | <0.02 0.20
60 99.17 | 0.0161 0.21 | 0.01 | 0.16 | <0.02 | <0.02 | <0.02 | <0.02 | 0.09

15 99.35 0.0160 0.20 0.02 | 0.10 | <0.02 | <0.02 | <0.02 | 0.01 0.15

50 30 99.45 0.0160 0.19 0.01 | 0.10 | <0.02 | <0.02 | <0.02 | <0.02 0.14
60 99.52 | 0.0150 0.18 | 0.01 | 0.09 | <0.02 | <0.02 | <0.02 | <0.02 | 0.12

15 99.63 0.0150 0.15 0.02 | 0.10 | <0.02 | <0.02 | <0.02 | 0.01 0.10

70 30 99.53 0.0150 0.13 0.02 | 0.10 | <0.02 | <0.02 | <0.02 | 0.01 0.12
60 99.66 0.0150 0.12 0.02 | 0.09 | <0.02 | 0.01 | <0.02 | 0.01 0.12

Raw Silica Sand

Autogenously grinding

Attrition Scrubbing 5 Strong Agitation
(70% Solid, 15 Min) - (25% Solid, 15 Min)

Magnetic Separation
16.5 Kilogauss

Si0,=99%; Fe,0;=0.03% SIO;! =99.5; Fe, 0, <0.02

Fig. 1: Suggested proposed diagram routes for Ardhuma silica sand up-grading.
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Abstract

A three-process approach was applied to extract MgO from Iragi Dolomite.
First process comprises leaching of -2mm Dolomite in 25% solid by 22% HCI, 10
minutes at room temperature. The second process is a separation includes two-
steps, hydration and carbonation to separate Calcium as (PCC, 1% stage), 90.1%
purity. Hydration was carried out, adding by 55% of weight calcined Dolomite to
leached Dolomite at 70°C, 60 minutes; followed by carbonation with CO, gas at 2
bars pressure, for 100 minutes at room temperature. The MgCIl, produced
evaporated to precipitate the Calcium as (PCC, 2" stage), 97% purity. The
purified brine further was evaporated till dry salt MgCl,.6H,0 (Bischofite) was
obtained, then subjected for pyrohydrolysis (3" process) at 650°C, 60 minutes.
HCI of 22% concentration was regenerated altogether with MgO of 95.48% purity
after washing with water and drying.

Keywords: Dolomite, Dolime, MgCl,, MgO, Pyrohydrolysis.

Introduction

Irag has many important industrial ores, but there is a lack in certain important
minerals such as, Magnesite (MgCOs), which is the primary source of Magnesium
Oxide production (Mustafa and Abdullah, 2013). Dolomite occurs either as coarse
granular mass or fine-grained compact. The crystal structure of Dolomite is
hexagonal-rhombohedral. The considerable importance refractory MgO is engaged
from its usages in furnaces linings wherever the environment is alkaline. These
characteristics together with its moderate coast, makes Magnesium Oxide the first
choice for heat intensive metallurgical processes, like the production of metals,
cements, and glasses (Bhatia, 2011). A new process comprises leaching of
Turkish Dolomite with a dilute hydrochloric acid (HCI) to obtain CaCl, and MgCl,
solution. The solution was purified from Ca®* ions through precipitation as
CaCO03, using Mg(OH), and CO, gas under pressure of about 2 bars for 5 minutes
at 70°C. The calcium carbonate was filtered, the solution containing MgCl, was
evaporated and pyrohydrolysed at 600 © C for 20 minutes to produce MgO of 98%
purity (Yilidrim and Akarsu, 2010).

Experimental work

A 50Kg of Dolomite sample was brought from Al-Khadari deposit, which is
located in Al-Muthana Governorate. This sample was subjected for quartering and
dividing after crushing and sizing into (-4cm) size fractions. Those fractions were
further ground to pass (-1 and -2) mm sieve opening, for leaching experiments.
Another portion of the sample was calcined at 1000°C for 60 minutes, ground to
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pass 75 pm, for separation experiments. A representative sample was taken for
chemical and x-ray analysis. The results are shown in Table (1). The extraction of
MgO from the Dolomite was carried out over three separated processes:

First) Leaching (Dissolution) process was conducted using two Dolomite particles
size (-1 and -2) mm samples with various HCI concentrations (20, 22 and 24)%, at
several solid percentages (20, 25 & 30)%, and under two different temperatures

(25 & 50)°C for variant periods of time (5, 10, 20 and 40) minutes.

Second) Separation process can be sub-divided into two steps: Hydration and
Carbonation. In hydration steps several parameters such as ratios of Dolime to the
leached solution (47.5, 50, 52.5, 55, 57.5 and 60) % at two different temperatures
(25 & 70) °C for 60 minutes. Also, volumes of the hydration solution (1000 &
2000) mL were studied. Whereas various parameters like slurry volumes of (1000
& 2000) mL at different pressures of carbonation (0.5, 1 & 2) bars for two periods
of time (60 & 100 minutes).

Third) Pyrohydrolysis process experiments were conducted using MgCl, as
soluble, wet, and dry salt. The later represents Magnesium Chloride Hexahydrate
salt (Bischofite) MgCl,.6H,0. The process was done at different temperatures of
(500, 550, 600 & 650) °C for two different periods of time (60 & 120) minutes.
Pyrohydrolysis of MgCl, also, provides the opportunity of HCI of 22% recovery,
using special equipment.

Discussion & Conclusion

A three processes approach was followed for the preparation of MgO from
Iragi Dolomite: leaching with HCI, separation of Ca** & Mg ions from each
other and finally pyrohydrolysis of Magnesium Chloride. Optimization of each
process conditions was made separately.

Leaching: Parameters optimization affected Dolomite leaching by hydrochloric
acid solutions were studied via series of experiments. Leaching can be expressed
by the following equation. The best conditions for Dolomite leaching are as
follow:

Ca(OH)z) + Mg(OH)zs) + CaClygag) + MYCloag) —>2Mg(OH)z) +2CaClyg,.- (1)
Dolomite particle size (-2mm) which gave similar result with (-1mm), made it
possible to avoid further grinding. Leaching with solid percentage of 25% was
more efficient than 30% solid, and more technical and economical feasible than
20%, especially with (-2mm) particle size of Dolomite. HCI concentration of 22%
gave suitable and more economic results in comparison with 24% HCI, and at the
same time offers more efficient leaching than HCI of 20%. Leaching efficiency
dramatically increased when the time of leaching was extended from 5 to 10
minutes, similar results were obtained when the time was increased more than 10
minutes. Same pattern was done with leaching temperature, leaching efficiency
was highly increased when temperature rose up from 10°C to room temperature

AR R



25°C, and almost remains constant afterward. MgQO extraction from Dolomite at
these conditions was 99.68%.

Precipitation

: Separation of, Ca?* & Mg?* cations are very hard due its similarity in chemical &
physical properties. Separation process was divided into two steps, hydration and
carbonation. Optimization of the separation process was done through:

Calcined Dolomite first to be hydrated by water. Later the hydrated Dolime reacts
with the leached component, and all Mg** to be converted to Mg (OH) , while the
dominant form of Ca** ions in the solution is CaCl,. Carbonation precipitates Ca*
ions in the leach solution with CO, gas as solid CaCO; particles. The overall
carbonation reaction can be expressed as:

Mg(OH)g(S) + C&Clg(aq.) + COg(g) —_— C&COg(s)l + MgClg(aq_) +H,0 ....... (2)

To optimize the separation process, various parameters were investigated:

Results show that precipitation can be more efficient when is conducted at 70 °C
than at room temperature, a carbonation pressure of 2 bars than 0.5 & 1 bar, at a
Dolime/Dolomite (Wt.%) of 55% than other ratios, at a leached volume of1L for
hydration which gave better result than 2L, at a slurry volume of 2L for
carbonation which produced better results than 1L, better carbonation efficiency at
100 min was obtained than 60 min. At these conditions, an overall recovery of
MgO 93.2% and an overall removal of CaO 96.4% have been obtained. Two
PCC’s byproducts were also produced with 90.1 & 97% purity.
Pyrohydrolysis: Thermal hydrolysis of hydrated magnesium chloride is a well
established technology and has been commercially used over 30 years.
Pyrohydrolysis is the commercial technology of choice, when it comes to HCI
regeneration, it can be expressed by the following reaction.

MgC|26H20 — A 5 MgO(S) + 2HC|(g) + 5H,O0
(3)

Several parameters were studied for the optimization of pyrohydrolysis and as
follow:

Temperature of pyrohydrolysis: according to the illustrated results in figure (1),
MgO was first produced at 550 °C, it was accompanied with a lot of Magnesium
Chloride Hydrates; only at 650 °C, MgO was produced with anhydrous MgCl,.
Time of Pyrohydrolysis: according to the illustrated results in figure (2), proved
that even at 2 hours of pyrohydrolysis, the product was incorporated with a lot of
hydrated magnesium chloride, since pyrohydrolysis was done under temperature
of 600 °C.

MgCl, feeding form: when exposing three forms of Magnesium Chloride (MgCl,
solution, MgCl,.12H,0 wet salt and MgCl,.6H,0 dry salt), it was found that the
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best obtained product using dry salt (Bischofite) as it's illustrated in figures (3).
Overall process diagram is shown in figure (4).

Then a conclusion could be briefed as Iragi Dolomite of Khadary can be utilized
for MgO preparation using Leaching-Precipitation-Pyrohydrolysis approach.
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Table 1: Dolomite & dolime chemical compositions.

Component% | LR | Fe;0O3 | Al,O3 | CaO | MgO | Na,O | K;O | L.O.1 | XRD: Discription

dolomite 3.97 | 030 | 021 |29.46 |20.05 | 057 | 0.07 | 45.33 agl'ﬁ;““e' Qurtz,
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Abstract

This research was carried out on bench as well as pilot plant scales experiments in the
Central Laboratories of the Iraq Geological Survey, which deals with the evaluation of
Arduma and kilo 180 sands which are located in the Western Desert of Iraq for
proppant (frac sand) production. The tests result indicated that the characteristics of
Arduma sand meets the specifications set by the American petroleum Institute /API
(RP-56) 1995 for proppant sand. Kilo 180 sand on the other hand was unsatisfactory
because most of its sand grains are pitted therefore crush resistance test was not
accordance with the API standard requirements.

Key: frac sand

Introduction

In recent years silica sand (Industrial sand) industry has experienced some major
changes in the processing and production of its many products. Two changes that the
large producers contemplating are expanding processing and exploring new deposits
for frac or proppant sand.The increased demand for energy, namely petroleum base
products and natural gas, has driven oil and gas producing companies to stimulate
older wells to increase flows. There are several methods to increase oil and gas flow to
the well and, eventually, to the surface. One important method is hydrofracing. This is
a combination of frac sand, a viscose gel and other chemicals forced down the well to
prop open fractures. The sands which are suitable for fracing must be from high silica
(quartz) sandstone or unconsolidated deposits, well rounded, relatively clean of other
minerals and impurities, fine, medium to coarse grain, and mineral (Mark,2007).Frac
sand specifications are the responsibility of the American petroleum institute (API)
and the current standard is APl ( RP 56). These specifications are very demanding and
as a result suitable deposits are limited. The limited availability of natural reserves
which are suitable for frac sand production coupled with growing demand ensures a
high price for any producers able to meet the APl RP 56 frac sand specification.
(Saaid,et al ,2011).
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Experimental Work
Raw silica sand samples from Arduma and Kilo 180 sand deposits were subjected to
quartering and dividing to get a representative sample. The chemical analyses of both
sands are presented in table (1). Recommended Particles for testing sand used in
hydraulic fracturing operations recommended herein have been developed to improve
the quality of frac sand delivered to the well site. They are for use in evaluating certain
physical properties of sand used in hydraulic fracturing operations. These suggested
tests will enable users to compare the physical characteristics of various sands tested
under the described conditions and to select materials most useful for application in
hydraulic fracturing operations API(RP-56) 1995.
These tests are :

-Sieve analysis

-Sphricity and roundness

-Evaluation of sand solubility in acid.

-Turbidity

-Crush resistance.

Bench scale sieve analysis

Sieve analysis had been done using (212,106) micron sieves opening, the weight of
Arduma and kilo 180 sand samples were of about (10) kg. The sieves were shaken by
a sieve shaker Type Soil Test, U.S.A (40x40) cm for the weight of the left sand on
each sieve, was then determined.

Pilot plant sieve analysis

This was done batch wise using rectangular screen shaker type Gilson of about (36 x
36) cm dimentions supplied with two sieves of (212,106) micron opening to get the
optimum conditions.

RESULTS AND DISCUSSION

According to the (API) standard, sands which are suitable for fracing must be of high
silica content. Therefor Arduma and Kilo 180 sands have been selected for this work
due to their high silica content as shown in table (1) other required properties were
tested and the results are presented and discussed below.

Sieve Analysis Test

This test should that the particle sizes of both sands are fine range, To insure the size
range of the pervious results, three tests were done with the sieves mesh
(30/50),(40/70) and (70/140) meshs to get the required sand size recommended by the
API for proppant (frac sand) . The results of size analysis of both Arduma and Kilo
180 sands which are within the particle size of (-212+106)u or (70/140) mesh
according to the API specification. as shown in table (2) and (3)
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Roundness and sphericity test

Roundness and sphericity has a certain influence on porosity of the proppant. Typical
proppant sand should possess the value of 0.6 or greater for both roundness and
sphericity API( RP-56).The average roundness of 20 grains compared with the
Krumbein chart. Both sands (Arduma and Kilo 180) show an ideal values of
roundness and sphericity, the result was( 0.9 ), for both sands.

Evaluation of sand solubility in acid test

This test is designed to determine the amount of non-quartz minerals present.
However, high silica sand deposit and its subsequent processing generally removes
most soluble materials. API requires (in weight percent) losses in acid of < 3% for
frac sand with the particle size rang (70\140) mesh. The results for both sands
(Arudma and kilo 180) were clean and of a high purity from soluble minerals,
carbonates, iron coating, feldspar and minerals.

Turbidity test

The results indicated that both Arduma and Kilo 180 meets the requirements of API
standard for turbidity test ( must be less than 250 FTU). Turbidity is generally not a
problem because during the processing of frac sand, the material can be washed.

Crush resistance test

The API standard would only allows (6%) by weight of fines generation after
pressure is exerted on it. Arduma sand shows a good crush resistance it produced
(7%) by weight of fine comparing to Kilo 180 sand which resulted in (10%) by weight
of fine. Particle shape could influences the crush resistance of the sand, angular grains
tend to crush easier, also depositional history, cementation and pitted grains have
weakened the grains (Mazzullo and Ehrlich., 1983). Kilo 180 sand was found to have
marginal roundness and sphericity results of (0.9). It was considered for use as a frac
sand but could not meet the crush resistance test because most grains are pitted for that
reason kilo 180 deposits fails as a frac sand.

Bench scale experimental results

Both Arduma and kilo 180 sands were tested for its Particle size distribution ,
roundness and sphericity, turbidity , mineralogy, and crush resistance. The
experimental results obtained showed that Arudma sand matches with the frac sand
API specification, So does Kilo 180 sand its crush resistance test. This deposit have
grains size rounded and sub-rounded but it does not meet crush resistance test because
most grains are pitted. this deposit is of no use for frac sand
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Pilot plant experimental results

Sieve analysis was done using (250) kg of raw Arduma sand to get (165) kg frac sand
(proppant) of particle size (-212+106) micron. The particle size of (+212) and (-106)
micron was about (85) kg which was considered as a waste. This process yields frac
sand of about 66%. A represented sample has been tested to get the chemical analysis
within the particle size (-212+106)u of product. Table (4) shows the chemical analysis
of frac sand (proppant).In general, Arduma sand is well agreed with the proppant
specifications and has a good reserve for this production.
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Table 1: Chemical analysis of Arduma and kilo 180 sands

Chemical composition %

Sample SIOZ Fe,03 A|203 TIOz Ca0O MgO SO; L.O.I Na,O K,0O
Arduma sand 99.2 0.07 0.45 0.01 0.12 0.04 <0.07 0.26 0.03 0.01
Kilo 180 sand 98.26 0.13 0.33 0.01 0.44 0.02 0.9 0.46 0.02 0.03

Sieve size (Mesh) Sieve size (micron) SWt % cumulative retained % cumulatlov/: passing
50 300 13.07 13.07 86.93
70 212 21.39 ( 3446 65.54
100 150 43.62 78.08 W 21.92
120 125 9.55 ] 87.63 ( 12.37
140 106 8.42 L 905 J 3.95
200 75 3.39 99.38 0.56
pan 0.56 100 0
Total 100
Table 2: The results of sieve analyses of Arduma sand sample
Sieve size Sieve size . - . . .
0] [0) [0)
(Mesh) (micron) SWt % cumulative retained % cumulative passing %

50 300 20.38 20.38 79.62

70 212 25.50 45.88 54.12

100 150 40.52 ] 8640 [ 13.36

120 125 7.40 9380 [ 6.19

140 106 5.00 08.80 J 1.19

200 75 1.00 99.80 0.19

pan 0.20 100 0

total 100
Table 3:The results of sieve analyses of kilo 180 sand sample
Table 4: chemical analysis of the product (frac sand)
Chemical composition %
SiO, Fe,0s3 Al,O, CaO MgO SO, Na,O K0 Description

Sample % % % % % % L.O.l. % % % %

Arduma sand 98.31 0.12 0.32 0.42 0.05 0.06 0.45 <0.02 0.04 Quartz
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Summary

The research studied the using of bentonite, attapulgite, and kaolin clay for preparation of
sand mold paint. Four samples were prepared and tested in the domestic foundries: the
first mixture consists of attapulgite calcined at 1100°C, organoclay prepared from
bentonite, starch, weight percentages were94 %,5%, and1% respectively, the second
mixture was kaolin calcined at 1250°C, organoclay, and starch weight percentage were94
%,5%, and1% respectively, the other two samples were attapulgite and kaolin clay
calcind at 1100 and 1250 °C respectively. The results showed that the mixture of calcined
kaolin and calcined kaolin alone gave the best smoothness of the castings. The
organoclay which was used as thickening agent in the mixture was prepared by treating
attapulgite and bentonite with HDTMACI at different concentrations, different
temperatures and times. The interlayer spacing of bentonite was increased with increasing
amine loading.

Keys: sand mold paint, kaolinite, attapulgite, organoclay.

Introduction

Sand casting most widely used casting process; nearly all alloys can be sand casted,
including metals with high melting temperatures. When liquid metal is cast into a sand
mold there are physical effects at the sand metal interface. Penetration defects occur
when liquid metal enters the pores of the sand mold giving rough surface to the casting, a
strong thermal gradient arises, and cracking may occur, liquid metal at the mold surface
may then enter the crack, resulting in a raised streak or vein being formed on the casting
surface (Haanpen and Von piekartz, 2011). Mold paint is applied on the interior face of
mold fills the voids between the sand grains, preventing the metal penetration into the
mold, prevents sand from fusing and sticking to the casting and providing a smooth
surface against which the metal can solidify (LaFay and Neltner, 1987).

Experimental Work

Experiments were done to prepare organoclay from bentonite and attapulgite clays with
hexadecyl trimethyl ammonium chloride solution at different conc. (0.25 CEC of the

Yy



clay, 0.50 CEC, 0.75 CEC, and 1.00 CEC) at 60 °C for 3 hr, solid: liquid ratio 1.:20
wt./vol.. Bentonite clay treated with amine concentration 1.00 CEC at 25°C for 1 hour
and 10 minutes, solid: liquid ratio 1:10 wt./vol. Four samples of mold paint were
prepared: mixture of attapulgite clay calcined at 1100°C (-53 micron), organoclay
prepared from bentonite clay, and starch with weight percentages 94, 5, and 1
respectively, mixture of kaolin calcined at 1250 °C, organoclay prepared from bentonite
clay, and starch with weight percentages 94, 5, and 1 respectively, Attapulgite clay
calcind at 1100°C, and Kaolin clay calcind at 1250 °C. The four samples were mixed
with isopropyl alcohol and tested as foundry coating paint samples in local foundries for
molding cast iron. Two different molds were used, the first mold prepared from Karbalaa
sand mixed with molasses and burned by torch to solidify the mold face. The second
mold was prepared from river sand. Graphite coating was also used as mold paint to
compare with the prepared samples.

Results and Discussion

In the preparation of organoclay the results showed that bentonite is more efficient than
attapulgite in ion exchange, attapulgite clay basal spacing was not changed after
treatment which indicates that HDTMACI was just adsorbed on the surface of attapulgite
during the reaction process, while the interlayer spacing of bentonite was increased with
increasing amine loading. Temperature, time, and solid: liquid ratio slightly affected on
the preparation of organoclay from bentonite. The preferred conditions for preparing
organoclay from bentonite clay are; 25°C with a reaction time 1 hour with solid to liquid
ratio 1:10 wt. /vol.. These parameters gave organoclay basal spacing equal to 20.46 A,
this organoclay was used as thickening agent in mold paint mixtures

Photo 1 and 2 shows the effect of the prepared mold paint samples on the cast iron
surface molded in Karballa sand and river sand mold respectively. It appears that the best
successful results of mold coating are from the mixture of calcined kaolin, organoclay,
starch, and the sample of calcined kaolin. Both samples gave smoother surfaces for the
cast iron, easier removal of the casting from the mold than calcined attapulgite clay and
graphite coating samples. When kaolin is calcined at 1250 °C it makes a refractory
material mullite, which can withstand temperatures as high as 1500°C and even more.
Mullite exhibits attractive properties such as high refractoriness, low thermal
conductivity, low thermal expansion, good chemical stability and interesting mechanical
properties at high temperature. The amount of SiO, in kaolin is higher than that in
mullite, the excess SiO,, together with the impurities in kaolinite, forms a glassy phase
and cristoballite that accompany the formation of mullite. The fine particle size and platy
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shape of kaolinite are ideal for imparting a smooth surface (Haydn, 2007). Particle
morphology is affected on surface properties, flake shaped refractory materials give a
smoother casting surface than equivalent size round particles, because they are very thin
and lie flat onto the surface. Calcined kaolin is example of particles having lamellar
morphology (Haanepen and Von Piekartz, 2011). Attapulgite samples did not appeared
good results, gypsum presences in attapulgite clay may also be a reason for the failure of
attapulgite as mold coating, attapulgite clay which used as refractory material was heated
at 1100 °C, at this temperature a high temperature form of anhydrite appears, the molten
metal of cast iron has a temperature about 1250 °C, at this temperature CaSQ, is partially
broken down to its constituents CaO and SO;,
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Table 3.1: Effect of HDTMACI concentration on the basal spacing of prepared organoclay at 60 °C, 1:20 wt. /vol., 3 hr

CLAY Sample No. Solution Concentration 26 dA

BENTONITE - - 6.77 13.04
BT1 0.25 CEC 6.11 14.44

BT2 0.50 CEC 5.31 16.60

BT3 0.75 CEC 5.20 16.95

BT4 1.00 CEC 4.14 21.30

ATTAPULGITE - - 8.52 10.36
ATI 0.25 CEC 8.54 10.34

AT2 0.50 CEC 8.56 10.31

AT3 0.75 CEC 8.53 10.35

AT4 1.0 CEC 8.57 10.30
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Design and manufacturing of dust generator system used in
electrostatic precipitator and wet scrubber
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Design and Construction of a Power Supply for
Cathodic Protection System
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Control : Manual steps (Coarse ,Medium ,Fine selector switches).
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1- Visual basic 6.0 development environment.
2- Microsoft access 2003 data base.
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.C° (750) 3.~ 435 bar (6) ) sa Jora die sl aaall a5 8 =0 (@) a3 (V) A Jsoa

Franial) daadl P Traniall ALK (= ) A& el sl )i =
(=) (Us8)
0.367 0.367 19.25 19.25 150 1
0.3693 0.0023 19.3750 0.125 125 2
0.6168 0.247 32.315 12.94 98 3
0.7703 0.154 40.375 8.06 75 4
0.8409 0.0706 44.075 3.7 63 5
0.8873 0.0464 46.505 2.43 53 6
0.9923 0.105 52.005 5.5 38 7
0.9995 0.0072 52.385 0.38 <38 8

.C° (800) 3_) )~ 4x 2 bar (7) ;\ﬁmm.ﬁg\@\@jﬁ@m(b)&ﬂ(v)ebdﬁ;

Aanial) Al Al Ananidl) L] (&) AL ewnll aaall s &
(=) (GsS L)
0.3227 0.3227 12.63 12.63 150 1
0.3268 0.0041 12.79 0.16 125 2
0.5484 0.2216 21.46 8.67 98 3
0.6404 0.092 25.06 3.6 75 4
0.6904 0.050 27.03 1.97 63 5
0.7384 0.048 28.92 1.89 53 6
0.8864 0.148 34.72 5.8 38 7
0.9994 0.113 39.14 4.42 <38 8
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f-Two Stage compressor
2-Chimney

3-Brick Furnace

4-Gas Oil Automatic Burner
B-Crucible

6-Atomizer & Nozzle Conn.
-powder cooling vessel
B-Conveying Duct

9-High Speed Blower
n0-Cyclone Separator

1 1-Powder Container
f12-Rotary Valve
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(1) sl o3 e Tk Al Y el e
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Rheological properties instrument sl )l Gal 3l (a8 Sles -
'l High pressure capillary rheometer (Al baall 53 (5 =dll e sl )l Slea pladinl
A4 Jie jeadlls (Instron model 3211) gsispy 3 panadl ziill dadg il al &l
sle Bludl Jeall (LOAD ) siall dpnill (i Sleall A (Say Gam 4S5 5Y) (INSTRON)
okl de yus Shear Stress abdll dea Gl LI (0 Sy S5 s ) sl (e A8 23 saill
. Appearance Viscosity sl 2 5 31 g shear rate
(Mixer) : zJiWll-2
z e 2 48 Y (HAAKE )iS i Ji e eaall s HAAKE Rheocord rheometer ke alaaiul
Ombe ) 5580 A a3 slal (1) Jisaa (8 Al cllalal) (asd aiy | yad sl ae 4Ll ) sl
(883 (15) (s 488Y5,5350 & 3e S me de sy Aysiada 2 (160 — 170)
A gl pailadl) jleall dee 44 )l
s Al Ca g pdall die &y paal gl UIAN = Mlai Cuiand
C° (180) 5,0 Ao i -)
. Cm/ min. (0.06,0.2, 0.6, 2.0,6.0 ,20 ) 4atiss Cross head Speed (uSe de yu -¥
(o 101.76 Jshllsale 0.762 skall) : 4l slasY) 53 capillary tube szl o sa¥I-Y
Kg 200 dabuall il o540 -¢
S firge T 3yl 3 gailly Ay slel) A1 Y1 Sy ¢ ubill 2 gllaall dimyall tie ) jal) Aa i 3
S e cm/min 6.0 S5 Aae Ao oy (Sl abiy | leai¥l 5 Ao slhaall 3 )l jall QLLASY CalS (e )
leay clulaall o &3 jdeall ) 8o sall Jaadl gl e @lld day Sl e 33 ga gall Aadladl 2 Jual
ol gt g Jeadl bl dgall ) i) day Jeadl 4 giell dandll Jaid 5 (uSall de o 81 (1

) (sl pe fadl Lalal) o a5 (V) Q8 J s

No Polyethylene Malted Nanocaly o,
' (8) Polyethylene(g) (2)

1 60 0 0 0

2 56.84 3 0.06 0.1

3 56.88 3 0.12 0.2

4 56.7 3 0.3 0.5

5 56.4 3 0.6 1

6 55.5 3 1.5 2.5

i PRGN | .J\)AS\

Nanoclay: cloiste( 15 A°), organic clay modified,southyen clay products U.S.A
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